Atypical recognition of particular DNA sequences by the archaeal chromosomal MC1 protein.
The MC1 protein is a chromosomal protein likely involved in the DNA compaction of some methanogenic archaea. This small and monomeric protein, structurally unrelated to other DNA binding proteins, bends DNA sharply. By studying the protein binding to various kinds of kinked DNA, we have previously shown that MC1 is able to discriminate between different deformations of the DNA helix. Here we investigate its capacity to recognize particular DNA sequences by using a SELEX procedure. We find that MC1 is able to preferentially bind to a 15 base pair motif [AAAAACACAC(A/C)CCCC]. The structural parameters of this sequence are characterized by molecular dynamics simulation experiments, and the binding mode of the protein to the DNA is studied by footprinting experiments. Our results strongly suggest that the protein realizes an indirect readout of the DNA sequence by binding to the DNA minor groove.